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(57)Abstract: 

PURPOSE: To obtain a detector whose electrical 
connection can be made reliable, which can be made 
small and in which the detection sensitivity of an energy 
beam is made good by a method wherein a substrate and 
a protective plate are bump-bonded, the protective plate 
and a lead wiring are bump-bonded and a recessed part 
is formed in a part in which the protective plate has 
been bump- bonded. 

CONSTITUTION: A detector is provided with a CCD 
substrate 130 and with a protective plate 220 at the 
inside of a package 37, a ceramic package is used for 
the package 37, and heat generated in a circuit 31 on 
the substrate 130 is dissipated so as to cool the circuit. 
Then, an electrode 32 on the CCD substrate 130 and an 
electrode 126 on the protective plate 220 are connected 
by a bump 143, and an electrode 126 on the protective 
plate 220 and a lead wiring 42 on the package 37 are 
connected by a bump 144. Then, recessed parts are 
formed on the protective plate 220 in positions in which 

the bumps 143, 144 are formed. Since the electrodes are connected so as to be overlapped 
with the protective plate 220 in this manner, the detector can be made small as a whole, it can 
be cooled well, leakage current and rms noise are reduced, and faint light can be measured. 
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'04. 8,03 
SEARCH REPORT 



(2) 

1 

1 1 »&mm&&~D®»& j t<o-%<Dmizm 

S9BS«£S9E«S«. MEm«£ttBU-PBa»2 i0 

mm 2] MG&Ktt. mywicMsnfciaii 
±ic^ n«£*rr * £ <l t> kiheh nsicttKfcbfcft 

[mm 4 1 MBDMfciram* * *> t^rrs z t 

So 

»^ia»<owpte/t>^ft»*r*fB i out, 

ff««fc, ttE*«Jicoi»ElsIiS<Z)ttjaK»*LTBP 
g&«h* IJBIsItt©#«7-&^yy-^OU-HE«© 

feOBtt&eKB-T**, MEI!0«£»E/1>:/£:** 

^£T£ff£2CDX;g<i:, 

WE»PfiSIC«fctta>*»»€VinT®ftS^ MEHI 
MEIaI»^«$n^^W©l9ESSOM^«««I* 
«rE«««&t^t9ES«&89EHiartlc«»rU, iiUS* 

an&WEttKt^twnBawft/^y^-^fcVinTtt 

E«aSoB«fttWEU-FE»a:on>^>^> 47 

MM 6] MEJg2cDX®Tte, MEe3g5(-«m« 

it5f*a 5 B«0^»#X*;^-«|»aiffiC!>»l 
3M*. 

ME*«*i©nBlctt««a*«T*li:*fc»©»j^ 
£ £ £«f« £ T^St*^ 5 E«tf>¥^<*X* 



#§§¥6-3 1 8 6 8 9 

[0 0 0 1] 

mm±<omm#m MHm+rm* 
flcx^MF-akajafcH-r-sfeoT**. 

[0 0 0 2] 

[flexosff] mfttemm^ <ccd) « % r^n^n 

XtlTH (FT) , y)V*7V—2>M 

m (FFT) , -f>*-^f>(£g£ (IT) 

[0003] 06 7 «y ^ ■ 7 \s-&mmtt<Dm 

«<BSrffiHT**. 0 6 teasi" «k 3 £ CO^^C^, x 
«ic»**nfcft >*;^ hy ^tM 1 l:«fcoTi 

[0004] 0 7i:^tcJ;5i:, — HfflHiccDO—a 
»Sl*n^D^;^ (<f>i-<f>4 ) cd«» 
(4) fcSt«;'rafto««2 0 wt>*;^hy^t 

®2oi:Mt^. psg (u>#^x) \z&2>mmm 

OM'2 0 tv'Un>S«4 8_hCDn-^7:r;]/2 2 

cooo5] «3te««fc*tf*A«rr*i:* H7ic^-r<k 

5 fclfi S nfcS^f cdDEMSS (lit 

fi) , V£££±jP9fe£nyjrstJL*6i fl*iH;e£n 

fctf U -> y a 2 o Ta)^f>xtMF 3 ic3iae> 

[ooo6] xm^&mnmmzgmrzmffimimm 
Amtizt. &ytmm±\z$>z>mmtemmmm 2 k**. 

SCCDfcfcHTfck MifiUjfcJ^fcFT-CCDOJ: 
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3 

[0007] ;i;it. 06^^T«^K*3^baif^fc 

mzfcmzn*. ?ut>*>mmz&\,*x> ^t-#tcd 
ftfc&zmnmffi&mmtt^m&rcL uvx* s \zm 

frnmnnmmwiszsxfni&Tjjiz&wiXsT^z 
<dx. ^omA^m^ti^^/vvxx^m^rcvu^ 

*6\tm&Ui?X*\Zit^Xftmxmft?ZV>X. 2ffl 
[0 0 0 8] 7)V • 7l/-A^l^^«, *fl|«B 

\sfc&^xmmmu£imyt<?>m&\zfc<mi<>e> 
ncDaa^BcDfese), h^^p>i:^psg 

[0 0 0 9] £©«fc3fc^a»fcHLTtt. M4 8 
£1 5/zm^£2 0Mm;g«fc:|$<L>T* 3fc£g®3&*S 

fkK2 ioT\zm-tP>tix. #u^un>««2 o*t» 

K»UTK«*WB#T£*. H©*ffifiMtfflCCDtt 
0. 1 nmaUKOfittSXXTfltt^ftD. Rlfll 

[0 0 10] ^(D«BBH»a!CCDI«fU^^-fy<Z>C 

[0 0 11] 08 (a) tt. (^hK h) 

1 2 0©*fB*a&^bfct)©'C*D, il©«a«l 2 



(3) »H¥6-3 1 8 6 8 9 

4 

o<D$tn\z\zmm±7$y#te£i!)m^*>nz>. ««« 

bfc^C2 7*«RttSnT*0, *5$ytr0>&»2 5\Z 

[0012] 08 (b) tt, CCD3 1«$nf) 

13 0H P + S»)X7 7 2 8 IC PfiXM 2 9 £ Aft 
CCD 3 1MCCD3 1 t^g&lsJ&^fe 

i0 [0 0 13] 7 1 3 OlCte* P/P + ^ 

Xt^X^raWBUS*!, ^OXtTJl 2 9<OJtl£jft;Rtf 
JP£ttU fnfn3 0Q-cm> 2 0//m^. P + 

i^xhw h2 8<ojt£Sv&tfjp$kfc, ^n^n 

0. OlQ-cm. 5 0 CCDteiI#P 
/p* fflXtf^^$/^;^*->x^r^^Sn*(3!>« 
CtlttC C D|*J*R*S t §B©F E T*«Nfv > 

8t«/hs<T*« Mn^/^x (^3>y>/^ 
a? Sfi^p/p* src*ntf, avi^ WX77) *cd^ 

[0014] a*/t>p»««iai«sK«x< b 

30 [0 0 1 5] ftflfil 2 0W>X7 7 1 3 0 
Jb-££U ^JKiBIS2 6 £&J!geg&3 2 fc£7-f 

5V>yu ^>?-<>^t7-rT3 8 aT»arr* (h 

8 (c) ) o O^fc. fl^&l 2 OOM5IA2 7fcfiM 

ja*9x^x#*^»iB*:s©*a[*3 3&»/t-r (a 

8 (d) ) o E<B3feW»3 3Kk CCDMUOt^ 
a«12 0tcoif, i£y*r 4 >9V cc 
DM1 3 0fcj»Bt&»*TSIB<OCCD©««. CC 

. nimmoxmmfttsiZtvxmwzrz. 

[0 0 16] ^LT, CCDSSl3 0C!)I®^bT 

40 mmm*to*£mzmwfcrz> «9 <e> ) 0 sr, 

CD1«1 3 0<D&K>m*3 0~~40 um\ZfcZ>l£XP 
+ I^XhK h2 8*WteX&tetf}te3-y^>>f& 

u /vi?*<Dmmmxmm*fc3kTz> 0 ^\zmnm 

frX>yT>#*?Z><D}*'D€(Z)m&\Z£Z>. it^^y 
^>^««a»lClMflS-X!y^>^CD^DlrX©l»D 

Xy^>?&V>&mzdhl!n*mK)&&C*tifcr) 
50 <D^mt.X3Ztfi®mzlZ*. *<D1t&. ^tbmteftfcX. 
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5 

[0017] «ttftfcx*^>^0«fcfl;4*»x 
$i:ccDSfii 3 0&a>hn-;vtMW*5& 

WXyf>^ff3. MAH HF:HNO a : CHs 
COOH=l : 3 : 8 <7>Sfl-&OX-/^ L >^SS*ffl^S 
gc^m/min a>SflTCXy? : >2f3ftSj&«, 0. 0 

l/fc^T, P/P + S(xtr^x^T05^tiM^ 
to^>^TP + H3 4Srai^fe*«l^^fl2*»Xy 

$£±\zmr>, $G>IC1 0 18 cm- 9 cDP + HfcSIUfcJRffi 
\%\ZftfrnZ>Z£\ZfcK), P + B3 4maAl/-> 

[0 0 18] x^;^-8OTV3tT*5»&, R»B 
JhRtLTS lKft«3 5^*t5 (H9 (e) <Z)?3F 
*§-3 5) . ^0§#<!:LTIj:i 2 0 "C 4 88t 

[0 0 19] o€flC, 9<i z/>tf*ftV\ m*V^y-f 
14 0fca*rT* (S3 9 (f) > ^3 6l^'»^ 

>r/Dfcfx5 (09 (f) ) o £t\ -fe^Sy^/tyir 
-^3 7 tfy/l 4 0$^#>r^ 
1 4 0OiHeS2 6tA7^3 7 0«T4 1 <h£ 
»7-1'7#>T^>^U 3^>T>r>^73 8bTg5 
I^T^p fit, fy^l4 0©ftlWl3J5XOS«« 
3 3 fcJKk»lc*»K:«|jirc**J:3fc, n 
3*Stt*3 9**UTftl»«CD?&ai^ay^4 0T»JtT 

[0 0 2 0] KMRRWSCCDTli, 7^U->3 

[0 0 2 1] IMNICCDIt C 

->U3>^X^rOjf £te4 0 0 — 6 0 

2 0 0 nm*6 3 0 0 nm©«ttKJK«*^#« 

5 (#WM9KttO. 0 1 MmiS) T&!&£nTU£ 
9. U^oT> »5itm<OJil$&wr*CCD*-eo 



(4) ^§1^6-3 1 8 6 8 9 

5 

*fiE*T*H<0*7 t >">^^#FK:ai»Tf€r* cfc 5 \z 

[0022] l^u Bfljiizttmjiw^iiLgpPtt 

tu^T^i; fc3fc«^ fiCCD0*f>yt JW£F IC tt 

^CfeSMTPfcaWJ; < ^®{&0<7> CCD co^>^y;P 
[0 0 2 3] H10», ^y^^A^uyr-i )V^it 

SBfc^ViTS3tffl©^U3>0!)J5tSttl 0-1 5um@ 
ST$)0, «ftJR2 3tt, H$»+t>^hD-A^ 

n^lCTl^^npf^l, CCD«Bl:f«S 
nfe#^[ffl CD#:f >>-^#F \Z \tff < CfctfKl^fe 
<D\zte%. unCTL, jS*<z>«fc3fc:, S®G>R>ffcjB2 

<&?k mmfrzmmw\zm®*&^T>z/'r)v&m 
30 f&znz>^£.\z£r>, ytm¥tm*&<smM}zwmr? 

[0 0 2 4] Ji^CDX^Tte, XWX77l»»67;V 
^X^7A (Al) ElfcCfi£T*fcfc?-^T©CCD» 

ftg&v' u n vomtH&fticTJi'S x^ AE**irr*& 
*me>n§OT. ^©**TttA»frxafc*s.e>n 

[0 0 2 5] 

IMA****. &?mi\z. ms (c) fc^vix««* 

1 2 0 Rtf C C Dg« 13 0 IT 

[0 0 2 6] ff£2(C, ^>f^>m7T^Iffil 2 
0 tCCDSffil 3 0 £©««»&Stt£froT^* 
50 tfi % i£lsT4>#V*7im&T*V4T—)V--?<nit 
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7 

Ws Weft*. 

[0 0 2 7] »3l:> 08 (d) K:feVvra5»»3 3£ 

ii3 3 *&X t U *©#«ttKB:£#at*i* < ft 
«Ms*«<ftD, SBa>/MIMk Mflsotttffcft*. 

£-£f&0>JP*fcftS„ 
[0 0 2 8] *4K* jfeW»3 3tt«B«l 2 0 

Rtf c c i 3 o *-MMc«#-r*«»©a«&H 
■r*oTaft«^K<ftst)©-cftttn«fte»ft^. u 

2 0RtfCCD»«l 3 0 t»*»*Jfi<*oTfe 

#>5*-f >^ , 7-fTfcl&*^#AftViJ:^ft»»*t 

^ilWCCDSfil 3 0O#»T*5S i 

ft*, ^ofc5£>, »an**v^iafflifcH-riB**fci9)-3 
DM<ftsir, »&8ftft&*&*m mm* 

O^fii) ^iVitiH S i &Hm4B«%±lC— sur 
Vift < T t>ftttBiMk£fr o fcfc*: t> fc*8W * <h 
p CD#4>ft < ft «S« 1 2 0 RtfC C DStg 1 

3 o©»»»«#+#t&<, ^©aoxasunft^n 

[0 0 2 9] f^T^illt ±EOWjBj«***bfc 
[0 0 3 0] 



(5) ^§1^6-3 1 8 6 8 9 

[0 0 3 1] S«lc««snfclElB±fcSBPffl 

[0 0 3 2] AW ****lx<tt«««^ 
t*«»toilll:tti«»€ttTS«&»©||»«#j&« 

[0 0 3 33 D3«K*«*f»&$S»C#"r«CtS»a 
J0 [00 3 43 *58M©¥*#x*;^-»ttai8 
l»o|3»0«7tc/t>yft«dtr«lB 1 cDXSt> fig 
ft8fW/t y >r~ ^cd >J - HESottB K»6 UTC3 

[0 0 3 53 JB2©IfiTtt, Pfl«fc««m*ttAl, 

[0 0 3 63 ^5(0I8TI1 

30 [0 0 3 73 

«T»5i^RC«^«f-CSfi(0««»ft«Sl^ft^tlS 

cot, s«&*<ixTSfi±<z>©»^»aJu^"r<ft 

9R»Mu ttX», m^Kft£) 
[0 0 3 83 dUT, S«&mi4R, 'fflNK&'J-FE 

mfin^^sv** >^Tmft*<k"5fcs« • &5ta<ft 

[0 0 3 93 PBD«fc«ftbfc^sa[«SSr8&ajt 

nrv>*e:<i:Tcto^b j ^T^'bo{cft*o 
[0 0 4 03 *&w<D*mftx*)v*-m&mm<D&m 

50 ^rftTtt, **«BtBfct>5»6tlfcCfl«*fc«jr3lP 
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[0 0 4 1] 

[0 0 4 2] SlU. *R9!<0¥*ttx*;^-»»Hl 

fcB&tt, /V^-'/3 7(DrtS5tC> CCDS«13 0, 
«afi2 2 0^fU /t**— >?3 7\Z\t±7$i?>7rt 
y*-^fflV>8tU M13 0±CD[5J&3 
fcl»SftJ»U»aiT#S«k'5JC^oT^*. Sfc, cc 
DSfi 13 0 0«& 3 2 ^«ffi2 2 0 <D&M 1 2 6 ifi 
rt>*7\ 4 3T> #S«2 2 04>mi 2 6i;^*- 
5>3 70U-FBB4 2 1 4 4T«KS*U 

A>^1 4 3, 1 4 4&j&J&t<tlZ>GLm\Z&miR2 2 0 

[0 0 4 3] CCDlfil 3 011 rty>r~JZ 7 (Dlfo 

n. &m\z\t»»<Dit&<o7)\s7U—&mmfiis:<Dcc 

D3 1«$tlT^o CCDS l<D&m\Z\*. po 

i y - s i ««, mmtmmv&z p s G«^nr 

tl JRftflL tScXitm. WFStt£) *»KLT 

[0 0 4 4] 31*OCCD*fP**«©i5l*tt4 
0 0/imT^5©{:MU Bl©»tt*Tlt CCDS 
« 1 3 0 £ 1 5 /zmSKSTS^ftU. ■tG>«KW&'f 



(6) #H?6-3 1 8 6 8 9 

10 

SH#Mttia"C£ C&B41*Mt«A < C C D# 

AWIctt. ^Jl^x^fc£T/ty*-$?3 TftJ-HW- 
^ClttCkD. CCD3 1^^$n, CCD3 1 

[0 0 4 5] §I«2 2 0H SMLfcCCDS^l 

JO Ml 2 6^tTAy^r- z?Z 7©e>4 2 W»t 

©msitt&jRja) tccD3ii©ta»[:a8*fe* 

feTV>S. ^2 2 0(DM1 2 6 tOfflttt, /t> 
^1 4 3, 1 4 4T{ii^-Xh^l/T) 3i$n, 

4 3^«Asn«4M^Gaff«qR»t6nT^« 

MM 2 2 ot»MJ;5l:l/T»8*n<5 
cot, no««^flc*/h$<»fp-r SCts^lIII^^: 

bTV>*. 

20 [0 0 4 6] HKDSUtiBfck n<tzr>tz. 

'>U3>OCCDSSl 3 0&+#fcMrr*££*>fc 

£JTr*. 0 2, 3, 4tt, B 1 ©*m»©fc*3£TX 

[0 0 4 7] 13 2 (a) Bl<D*ffi«fcfflV>S*ia 
MM 2 2 OCDKBttfifti*l'fc«0Tft5. MM 2 
2 0H tftSfi©a*«4:H«fcCCDS«l 30OCC 
30 D 3 1 ^*Snfcffl»»CttJljibfcA 12 7 04KI*& 
n, -fe^Sy^OSMH 2 5lCte&J!Ei®l 2 6*tJSS 

nrvi^o s&rz* ccDSfii 3 oo^jHEit (aw 

H) 3 2©/t>^«B-&n««»fcDfl*l 4 1 aim 
WSti* MM©K»«fcfeGD«l 4 1 cMRtt&tU 
CinecDIHJgB 14 1a, 141c \*rt>7\ZttVT&& 
SSofc^t^WSSn, G3«14 1a. 141c* 

T^Msaiii 2 6*«jK$nT^*jftK»«**»*. * 

CCD&M&1 2 OOtttttCte. yU3>, 
JMbT^S x* Afc 2«HMH*-fc 55^>M^:t 
40 CCDSS1 3 0 t±<i«KIWftofc'bO 

[0 0 4 8] E3 2 (b) tt, CCDS«13 0^Lfe 
^©CCDS«13 0H lW3*«>«*«t 
H«fc, yljD>P + £^X:77 2 8 KPgjXfcffl 2 9 

[0 0 4 9] ^B«2 2 0 0)00281 4 1 aKJRW 

{fctt©8i^M4 2 « 
50 «tt3ft«*oT«ft8ttJCtt«ffl©«lt) &^tl* (0 2 



—692— 



(7) 

11 

(c> ) . •pffjc, ccdssi 3 o<D&mmm3 2\z 
&mn>?\ 4 02 (d) ) . ^<on> 

[0 0 5 0] ^lt, it^-Xhl 4 2a*Aofc«fll 
^2 2 0 (0 2 (c)) W>^14 3$Ml 
fcCCDS^UO (02 (d) ) to/o^>f^ 
>^£fr? (02 (e) ) „ £CDfc£, «S«2 2 0(D 

pog&i 4 1 aw>^i 4 3#«ttstt*«#K«tt& i# 
nrv^cta*^ oa^i4iaw>yi4 3c^ 

§M2 2 0tCCDMl3 0i:©& 
©^bitte^BKfcSn*. Dflg&l 4 1 aO^HC 

AV^l 4 3#At)&tftfrC> jR^^f 

[0 0 5 1] - 2 2 0 ©ffii® 126^ 

;\*>:/i 4 3 £«sv>t;:&3rr 5© 

[0 0 5 2] ~z>g\z. fflBbflwr?*, x#*54H» y 

2 2 0 t C C DS& 1 3 0 £TJ£rt3nfcS» (««« 
2 2 0^127 ®«») %4[«3 3 £ 

(03 (f) ) o asms 3K, masjmbs 

ZLL&^V. SSIC. ^fe2 2 0Ri;CCD 
SSI 3 OiiMMM^TV^^t, 30 

[0 0 5 3] ^fffl!>»»flSOXS©t(HC*a»3 
3£«fl:S1i-TV>*am feUBMb»fc*a[ft3 3 3fi«ff 4? 

l/TOiftWKWSh, 88fi2 2 0tCCDSfi 

i 3 0 fc«*<8»rsc£Mrri©sai* 

T«> «I8S2 2 OtCCDl^l 3 0 £teA>:/T3& 
[0 0 5 4] ^bt, M3fi©«*«»iH«fc, CCDS 

fii 3 0 oum&m^Tmttm&fz\zfc¥mznm:T 50 



f#§i¥6-3 1 8 6 8 9 
-5 (0 3 (g) ) o fc^ttXy^>^©*T»^tT-5 

x v ^ > p&o&mzehvn^m d &± u-en& 9 ©#ra 

«8S2 2 0 tCCDSfil 3 0 tW>^>r 

4>?2ti, jem%o3 3Amrcisnt£mm\zte'oT^z> 

©T, CCDStel 3 o±»fmmt£tu 9?<i>9— 

Hte£fTo TT^aA I/-V3>13 4 RtflKftM 3 5 

[0 0 5 5] Z>glZ. y<iz/>!f&ft\,\ mXto^y? 
1 4 0 JC^fO?"* (03 (h) . ^3 6IW-»^ 

0O7t>yU£fT5 6 £t\ «1«2 2 0(DM14 

1 blC«S^-X h 1 4 2£^tX (04 (i) ) , rty 

U-FB2« 4 2 fc;t>:/£Jgj«-r* (0 4 
(j) ) . ^y^l 4 OCD<£H^^XC0^^3 3 £ 
jft«^«afc«3RT€rSJ;5fc->U=i>»llll3 9£^g> 
&loT*5^T#>£, ^ty^l 4 0(7>m®^±^LTA*> 
^aR^-f (04 (k) ) % »ih*re- 

[0 0 5 6] £©£51^ *««XfiTKk £t\ 
&2 2 0 tCCDStl 3 0 tOfflBftbW, G0£B 1 
4 1 a#tXA>:/l 4 3-?&£n£CD-e, fctircMU* 
©®g|&:7 'J v ^f^y#>^ft«B*f K2M£il 
^STWtA*. fl£fc0H©<fc51C. SI|[2 2 0 

tCCDMl 3 0£©tt^ft&^£7<Y73p>5 ; ><'> 

^fi^#<> ^^-<D^^^^S® (^;^^^ 

2 otccDS^i 3 o h<nm&t$&m&n>7 1 a 3 

[0 0 5 7] ^e»tZ. A>^1 4 3T«S«2 2 OtU 

(«*«K1»L, fil/10SflE©»MtJM6n 

[0 0 5 8] ^^c, *»SXItti, MWflSOR. «K 
S22 O^CCDSSl 3 0tW>^#>f^ 
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